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Summary 
In Switzerland, a culture for low energy concepts is established. The proce-
dure for quality assurance during design, elaboration, construction, and accep-
tance phases is based on detailed technical checklists. These procedures are simi-
lar to the Initial-Cx type, but we do not call them Cx activities – it is just standard 
procedure in Switzerland. It is often up to the operator to detect and prove that 
there is a lack of performance. However, in many cases the management overes-
timates the operator’s competence for many reasons and is not aware of the high 
risk that the HVAC-systems may run above the economic optimum point. Taking 
into consideration the operator’s (Facility Manager, FM) sphere of activities – 
structured by the change, risk, resources, and knowledge management – helps to 
give a structure to tasks and workflow. This leads to a process-oriented operation 
of buildings. 
 
STANDARD REQUIREMENTS IN SWITZERLAND 
In the past 25 years, Switzerland has realized several national programs with 
the political objective to nation wide increase the awareness of energy and eco-
logical matters, to encourage activities for energy savings and for increasing en-
ergy efficiency in buildings. All these programs where based on specific objec-
tives shown below: 
Duration Topic Objective Outcome 
1973-1985 Campaign for 
saving fossil 
fuel energy 
- Energy savings is a matter of 
national concern 
- Detailed instruction for archi-
tects and engineers on how to 
proceed for e-savings in pro-
jects 
- Develop basic tools and 
demonstration sites 
- Subsidy on e-saving projects 
- Basic tools and 
general procedure in 
e-saving projects 
- E-saving projects in 
private and public 
buildings nation-
wide 
- Energy Standards 
and Energy Legisla-
tions 
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Duration Topic Objective Outcome 
1986-1992 Campaign  
for saving 
electricity 
-- Detailed instruction for archi-
tects and engineers on how to 
proceed for electricity sav-
ings in projects 
- Increase the general sensibil-
ity for low use   electrical 
equipment in house and of-
fice 
- Projects to develop and en-
courage application of photo-
voltaic and wind energy  
- Develop basic tools and 
demonstration sites 
- Subsidy of photovoltaic and 
heat pump projects 
- Basic tools and 
general procedure in 
e-saving projects 
- National data bank 
of home and office 
equipments (similar 
to the Energy Star) 
- Energy Standards 
and Energy Legisla-
tions are revised to  
a better level of  
e-efficiency 
1993 - 2000 Campaign for 
increasing 
energy effi-
ciency in a 
broad sense 
- Public and private projects to 
increase the energy efficiency 
in both large and  small 
buildings 
- Projects to develop systems 
for saving energy in traffic 
and transportation 
- Projects to develop methods 
to increase energy efficiency 
in industry, trade and admini-
stration by optimum opera-
tion of the HVAC-equipment 
- Develop tools and demon-
stration sites 
- New standards for 
energy related regu-
lations in buildings 
(e.g. Minergie, pas-
sive house standards, 
etc.) 
- Standards for final 
check and accep-
tance of HVAC-
equipment 
- New regulations in 
Energy legislation 
- Mobility (car sharing 
nation-wide) 
2001 - 2007 Based on new 
CO2 Legisla-
tion: 
Delegate 
activities for 
energy sav-
ings to the 
private sector 
- Create energy agencies  
financed mainly by the pri-
vate sector. 
Their activities are aimed at 
reducing the CO2 consump-
tion in order to reduce or 
avoid the coming CO2 taxes 
which will be introduced by 
law 
- Reach level of Kyoto 
Protocol for CO2 
 
ESL-IC-04-10-02 
Proceedings of the Fourth International Conference for Enhanced Building Operations, Paris, France, October 18-19, 2004 
3 
During this period, the standards and legislation dealing with energy effi-
ciency in buildings were developed step-by-step, according to the acceptance 
registered and the results experienced in these national programs. Today we have 
reached a high level of good practice for energy efficiency in buildings, based on 
standards developed by the associations and legislations. An owner can choose 
between three levels of standard for his project; for the permission of construc-
tion, he needs to fulfil the following standard requirements: 
 
Maximum accepted heat load [MJ/m2a] Category of building 
Standard  
requirement  
(SIA 380/1) 
Minergie  
Standard 
Minergie P 
Apartment house 197 158 39 
Detached house 225 180 45 
Administration 147 118 29 
School 198 158 40 
Shopping 150 120 30 
Restaurant 230 184 46 
Meeting place 213 170 43 
Hospital 180 144 36 
Industry 155 124 31 
Warehouse 144 115 29 
Sports centre 159 127 32 
Indoor swimming pool 200 120 40 
 
Today, most of the new public buildings are designed to fulfil the Minergie 
Standard requirements. In the private sector, the Minergie Standard is being real-
ized more often. Owners, who receive a Minergie Label, may also profit because 
of their efforts by receiving bank credits and tax savings. Finally, buildings with a 
Minergie Label have a better market position for renting or selling. After all, it is 
up to the owner to decide whether he wants to reach the Minergie level, or if he 
stays with the standard requirements in his new project. 
 
 
FUNCTIONAL TESTS AND ACCEPTANCE CHECKS 
To reach the Minergie Label, there are more criteria’s to fulfil than just the 
mentioned maximum heat load: 
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Figure 1. Requirements of Minergie Standard and Minergie P 
 
It is good practice for all professionals in Switzerland to fulfil one of the re-
quirement levels according to the owner’s program. During the design phase for 
the permission of construction, the designer has to state all details of how he in-
tends to realize his project within the limits given by the standards. During the 
construction phase, it is up to the designer to check the realization according to 
the accepted design statement. There is no given test procedure for the realization 
phase. Finally, the designer has to proceed to active functional testing and balanc-
ing of the HVAC-system at the end of the realization. Today it is common to use 
for these tests the SWKI-checklists, especially in public projects. 
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Figure 2. Checklist for Ventilation system (extract) 
 
At the acceptance of the building, the owner and the legal authority generally 
accept these checklists as the as-built document of the new HVAC systems; there 
will also be the labelling process for those with Minergie Standard or Minergie P. 
For this labelling process, the designer has to establish a separate checklist and 
the Minergie authority will check its correctness. 
 
In Switzerland, we do not call these checks Cx activities and we have no Cx 
authority. It is simply the standard procedure and normal business practice for the 
designer. He is responsible for the fulfilment of the minimal requirements accord-
ing to the standards prescribed by law, respectively as fixed by the owner in his 
OPR. The public authority or the owner may check the fulfilment at the end of the 
construction. If during this check any difference is identified, it is up to the de-
signer to modify the system (often at his expense) in order to meet the require-
ments. 
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In practice, there is sometimes no formal acceptance procedure of the HVAC -
systems by the owner. He simply trusts his design team and is not aware that this 
check is an important quality assurance procedure for the future operation and 
maintenance of his new building. This means then, that there is no process to 
insure that the designer has checked the fulfilment of the requirements of the 
HVAC equipment. 
In practice, it is often left to the operator to detect and prove a lack of per-
formance in the new equipment and to claim corrective actions when these de-
fects are identified. Very often, these responsible persons are not professionals in 
Facility Management nor are they instructed to prevail the right of the owner. 
They cannot manage the situation and they are often not willing to admit this to 
their superior or to the management. In this situation, the owner, the management 
and/or the superior are not aware of the high risk that their HVAC-systems may 
run above the economic optimum point. 
 
ENERGY EFFICIENCY IN ORDINARY OPERATION 
In the national program Energy 2000, we had a subtask called “Optimum Op-
eration of Complex Installations” (OCI). To develop appropriate tools for the 
market, we wanted to know why, in practice, the existing potential of energy 
savings by tuning the system and by best operation of complex installations are 
not realized. A short market study gave us very interesting information:  
Personal contacts were established at the highest competence level for techni-
cal systems in: 
- 16 medium-sized companies (50 - 500 employees) 
- 19 large-sized companies (>500 employees). 
 
Answers Questions 
Medium-sized companies Large-sized companies 
How is the Facility Man-
agement organized in 
your company? 
62% FM competence or 
 FM responsible in 
 the management 
38% no FM competence 
 in the management 
37% Energy supervisor 
 in the top manage- 
 ment and FM -
 Manager  
48% FM Manager in the
 Management 
15% no FM competence 
 in the management 
Estimate the existing 
potential for e-savings by 
tuning and best operation 
Ø  15% 
min.  0% 
max. 30% 
Ø  22% 
min.  10% 
max. 50% 
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Answers Questions 
Medium-sized companies Large-sized companies 
The necessary compe-
tence level for tuning and 
best operation is dispos-
able in your company? 
94% yes 
  6% no 
52% yes 
16% only partly 
32% no 
Why does your company 
not benefit from this 
potential? 
• no time 
• cost-benefit ratio too 
low 
• no time 
• lack of competence 
• no funds 
 
These answers led us to the following conclusions: 
• A considerable potential for energy savings in every complex HVAC -
system, which could be realized by tuning and optimizing operation, is 
generally accepted. The effective potential is often highly underestimated.  
• The internal competence for tuning and optimizing operation of the HVAC 
-systems is often overestimated. In these cases, it is much harder for exter-
nal specialists to negotiate for support contracts in energy efficiency with 
the management. 
• In most cases with a lack of internal competence, there were BEMS-
controlled HVAC -systems. Operators and their superiors often expressed 
a wish to return to the old manual controlled systems. 
• It is mainly not a technical reason, but rather a management and organiza-
tion reason that the existing potential of energy savings by tuning the 
system and by best operation of complex installations are not realized. 
 
The conclusion from this was the development of management tools and man-
agement seminars for the middle managers that are responsible for energy effi-
ciency within the company. Very often, these people have no knowledge of how 
to proceed in projects for increasing energy efficiency, nor do they know how to 
successfully negotiate with the management for funds for these projects. The 
following tools were developed: 
• Basic principles for optimum operation of complex installations (OCI) 
• Cost-efficiency arguments for optimum operation of complex installations 
(OCI) 
• Optimum operation – Sensitivity to the decision procedure 
Based on experiences observed during these management seminars, the actual 
IEA annex 40 project of the Swiss shadow group is working to improve the com-
petence of managers responsible for operation of the company buildings. 
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METHODIC APPROACH TO ENCREASE ENERGY EFFICIENCY IN 
ORDINARY OPERATION 
In this project, basic principles are developed, for the business processes that 
are influencing energy consumption as well as their interfaces and the factors of 
influence in the life cycle of the building. The “competence of the facility man-
ager” provides the fundamentals for implementing energy efficiency processes in 
companies. The sphere of activity and the actors involved provide the guidelines 
for these processes. 
 
The actions of the owner, the facility manager (FM) and the tenant are market 
oriented. Service quality, costs, and terms are decisive factors. Considering these 
factors through the sphere of activities structured by change, risk, resources, and 
knowledge management provides a structure for tasks and workflow. 
 
 
Figure 3. Market-oriented model of the actors, the sphere of activity, and the  
factors of influence. 
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The change, risk, resources, and knowledge management give the require-
ments of competence, which the FM must meet for a successful fulfilment of his 
task. It is important for him to not only consider each sphere, but also dependence 
and influence factors. Having analyzed these four spheres of activities and having 
implemented measures and priorities, the FM is prepared at any time to commu-
nicate the actual energy consumption in the company, to give its historic activity 
and to implement measures to influence it. 
 
The FM acts in a complex environment between owner and tenant, external 
services and influence factors of the market. It is important for him to give a 
structure to his tasks and to his workflow. This leads to a process-oriented opera-
tion of the buildings. 
 
Figure 4. Model structuring the business processes of the FM having rele-
vance for the energy efficiency (every commissioning activity in a company is 
part of the business process No. 2.) 
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Fourteen business processes in the FM’s activities are relevant for energy effi-
ciency (see figure No. 4). By analyzing each process from the point of view of the 
FM’s sphere of activities (change, risk, resources and knowledge) and by detailed 
description (process flow), the relevant standards and operating performance can 
be determined and implemented in the daily business. 
 
Build ing operater Energy management Business processes
Collect data
(weekly)
Data input
Specialist
knowledge
Analyse
interpretation
judgement
Billing
(energy
consumption)
Corrective
actions
Statistics
- monthly
- yearly
Energy
reporting
Report
presentation
(to the
management)
Public
rela tions
 
Figure 5. Example for business process No. 02, Energy management. For each 
process element a description of the activity and the responsible function must be 
given, with references to basic documents and tools. 
 
The numbers in figure 5 are the risk elements in this business process. To ana-
lyse and judge the relevance of each risk element, the model according figure 3 
can be used: 
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Risk  Risk description Energy Knowledge Resources Risk Change Remarks 
+++ ++ ++ +++ +  02.01 The process is not 
existent in the 
company, or it is 
not carried out 
No data acquisi-
tion operated. 
Missing basics for 
best operation 
Transfer of 
knowledge 
needed. 
Which are the 
tools? 
No responsible for 
this activity. 
Lack of resources 
Systems may run 
above the eco-
nomic optimum 
point 
Missing syner-
getic effects to 
other processes 
(e.g. planned 
/unplanned main-
tenance) 
? Basic process 
for benchmark-
ing 
? Detect potential 
of energy/costs 
++ +  +   02.02 No appropriate 
tools, or data 
acquisition too 
expensive 
Which are the 
relevant data? 
Revise the basic 
concept 
Responsible 
persons are not 
professional. They 
are not instructed. 
 
 Actual energy 
report may be 
based on incorrect 
conclusions 
 ? Definition of 
interface M-bus 
- BEMS - EM 
software 
? Tools for data 
input (see 
02.03) 
++ ++ + +++ ++  02.03 
02.04 
02.05 
Missing guide-
lines for data 
interpretation What is the pur-pose of the data 
analysing and 
interpretation? 
Which are the 
target-values 
needed for the 
energy manage-
ment? Who is 
giving the target? 
Lack of knowl-
edge in the FM 
management 
The billing of 
energy consump-
tion to the tenders 
may by based on 
incorrect conclu-
sions 
No motivation to 
reduce energy 
consumption by 
tenders 
? Energy infor-
mation system  
? Tools for moti-
vating in low 
energy con-
sumption 
+++ +++ +++ ++   02.06 Limited funds for 
corrective actions 
in the HVAC 
systems, low ROI 
Select corrective 
actions with high 
impact in energy 
efficiency and 
high ROI 
Lack of knowl-
edge in the FM 
staff 
 
External support 
needed 
External support 
may be too expen-
sive. Problem of 
ROI 
 ? Establish exact 
programme for 
measures with 
best 
cost/efficiency 
ratio 
+   ++   +++    low, middle or high relevance for the energy efficiency 
Figure 6. Example how a business process can be analysed in its relevance for the energy efficiency
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The result of the shadow group will be published in a manual in February 
2005 with the following content: 
• Theoretical background and its network 
• Method and procedure 
• Tools, examples and explanations for the practice  
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